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DETAILED ACTION 

Claim Interpretations 

1 • In claim 1 , applicants amend to include a new limitation -separating the area of 
the wafer receiving the first radiation pulse from the res. of the wafer with ashfeld- 
(emphasis added). The examiner cannot find the term "shield" in the applicant's 
specification. However, the applicants dearly disclose a sacrificial layer or resist can be 
use as a mask (Fig 3C). Thus, the examiner will interpret that the sacrificial layer or 
resist layer is used as a shield to separate the area of the wafer receiving the first 
radiation pulse from the rest of the wafer. 

Claim Rejections - 35 USC $ 112 

The following is a quotation of the second paragraph of 35 U.S.C 1 12: 

Claim 15 is rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite 
for failing to particularly point ou, and distinctly claim the subject matter which applicant 
regards as the invention. 

In line 3 of claim 15, the phrase "all holes" lack antecedent basis. 
Claim Rejections - 35 USC § 103 
4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 



2. 



3. 
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5. This application currently names join, inventors. In considering patentability of 
•he claims under 35 U.S.C. 103(a), the examiner presumes tha, the subject matter of 
the various claims was commonly owned a. the time any inventions covered therein 
were made absent any evidence to the contrary. Applican, is advised o, the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each Cairn that was 
no. commonly owned a. the time a later invention was made in order for the examiner ,o 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

6. Cairns 1-9, 13, ,6-17 are rejected under 35 U.S.C. 103(a) as beino unpatentable 
over Sato et al. (US 6,156,676) in view of Chen (US 6,214,703). 

Sato discloses a method of laser marking comprising the step of: 
directing a defined beam onto the wafer (2, by means of beam generator (i.e. 
laser source) to remove some wafer materia, from a wafer region, characterized by 
generating a firs, radiation pulse (i.e. laser radiation beam 7) having a predetermined 
energy density and used ,0 create a deep pi, in the wafer (i.e., laser marking region), 
(Fig 1B, col. 3 line 63 ,0 col. 4 lines 10). 

Sa,o fails ,0 disclose the step of separating the area of the wafer receiving the 
firs, radiation pulse from the rest of the wafer with a shield. Chen teaches ,0 form a 
protecting layer and exposing the pre-selected portion of the protecting layer ,0 form 
windows wtfich expose ,he wafer in ,he region ,0 be scribed (col. 6 lines 5-10,. I, would 
have been obvious to one having ordinary ski,, in the art, a, the time of invention, .0 
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modtfy Sa,o in view of Chen by using the sacrificial iayer because it wil, pro.ecf the 
wafer during the removing step. 

Respect ,o claim 2, Sale fails ,o disclose local plasma is generated for creating 
•he Pit. However, Sato clearly discloses the step of flowing a gas over the laser marking 
area fo enhance the removal process. In a method for create deep trench using laser 
marker, Chen teaches to form plasma to create the deep trench or deep pit. „ would 
have been obvious to one having ordinary skill in the art, a, the time of invention, to 
modify Sato in view of Chen by generating local plasma because I, wit, enabte ,he 
formation of scribe tines that are both narrow and deeply penetrated into the wafer. 

Respect to claim 3, Sato discloses that laser is used as a beam generator 
means. Respect to claims 4-6, 8, Sato teaches to flow a gas jet o, N 2 toward the edge 
of wafer edge so that the particles generated can be removed by a vacuum pump (6, 
(Fig 1B, col. 4-5). 

Respect to claim 7, Chen discloses using inert gas such as helium. Respect ,o 
claim 9, Sato fails to disclose that a sacrificial layer is applied on the wafer before deep 
Pi. is created, and the sacrificia, layer is subsequently removed. Chen teaches to form a 
Photoresist layer (read on "sacriflda, layer, before the deep pi, is created and 
subsequently removed. It would have been obvious to one having ordinary ski., in the 
art, a. the time o, invention, to modify Sato in view of Chen by using the sacriflcia, layer 
because it will protect the substrate during the removing step. 
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Respect to claim 13, Chen discloses a plurality of mutually spaced deep pits 
created. Respect to claims 16-17, Chen discloses the depth of the pit is within 6-8 
(col. 6 lines 44-45, within applicants' range). 

7. Claims 10, 15 are rejected under 35 U.S.C. 103(a) as being unpatentable 
Sato and Chen as applied to claim 1 above and further in view of Kestenbaum (US 
4,044,222). 

Respect to claim 10, Sato does not explicitly disclose any residual remains on 
the wafer are reduced or removed by subsequent evaporating step using a second 
radiation pulse. In a method to create apertures, Kestenbaum discloses the materials 
around the aperture (i.e. pit, are removed by evapora,ing step using pluraiity of radiation 
pulse (read on -second radiation pulse", col.5 lines 1-5, line 65-68). „ would have been 
obvious to one having ordinary ski,! in the art, a. the time of invention, to modify Sato in 
view of Kestenbaum by using a second radiation pulse because it will help to remove 
residue and to form a tempered aperture. 

Respect to claim 15, Kestenbaum teaches that the apertures are created by 
means of firs, radiation pulse and then al, apertures are subjected to additional radiation 
pulse (Fig 1-2, col. 5 lines 65-67, col. 7 lines 15-30). 

8. Claims 12, 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sato and Chen as applied in claim 1 above and, further in view of Tanimo.o et al. (US 
5,597,590) 

Respect to claim 12, Sato fails to disclose a second radiation pulse is generated 
has a iower energy density compared to the first radiation pulse. Tanimo.o teaches to 
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adjust the energy density of the beam through out the removal process so that only the 
desire portion of the film will be removed (col 25-26). It would have been obvious to 
one having ordinary skill in the art, at the time of invention, to modify Sato and Chen in 
view of Tanimoto by adjusting energy density to a lower level comparing with the initial 
level because this would control the selectivity of the removal process. Further. 
Tanimoto teaches energy density is a result effective variable. The result effective 
variable is commonly determined by routine experiment. The process of conducting 
routine experiments so as to produce an expected result is obvious to one of ordinary 
skill in the art. 

Respect to claim 14, Tanimoto teaches to create a pitch using plurality of laser 
pulse before the creation of another pit. 

9- Claims 28-30 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Sato in view of Smart et al. (US 6,340,806). 

Claim 28 differs from Sato by further disclosing that the second power of the 

second radiation is different than the first power used to create a deep pit. In a 

semiconductor process, Smart teaches using a plurality of laser pulse to create a 
pattern on the wafer. Smart further teaches to use different power level for each 
radiation pulse (Fig 1c). I. would have been obvious to one having ordinary skill in the 
art. at the time of invention, to modify Sato in view of Smart by using different power 
level because this technique allow more control for material removal process. 
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Respect to claim 29, Smart teaches the second radiation beam smoothes the 
edge of the pitch (col. 22 lines 13-16). Respect to claim 30, Smart teaches the first and 
the second radiation beam is a least a pulse (Fig 3a). 

Response to Arguments 

10. Applicant's arguments with respect to claims 1-10, 12-17, 28-30 have been 
considered bul are moot in view of the new ground(s) of rejection. 

Conclusion 

1 1 . Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. SeeMPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing dale of this action. In the even, a firs, reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is no. 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period wil. expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1136(a) wil, be calculated from (he mailing date of 
.he advisory action. In no even,, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

12. Any inquiry concerning this communication or earlier communications from .he 
examiner should be directed to Binh X Tran whose telephone number is (571) 272- 
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1469. The examiner can normally be reached on Monday-Thursday and every other 
Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nadine G. Norton can be reached on (571, 272-1465. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Binh X. Tran 



